The national accounting matrix including environmental accounts (NAMEA) contains figures on environmental burdens in relation to economic developments as reflected in the national accounts. In the NAMEA, existing national accounts matrices have been extended with accounts in physical units. Since 1994, the NAMEA is a regular part of the annual Dutch national accounts. In this article, an aggregate NAMEA will be described. Next, the contribution of economic activities to economic indicators is compared with their contribution to environmental themes, both based on the information in the NAMEA. In addition, the cumulative contribution of economic activities to economic and environmental indicators are also given, thus taking into account the relations between the production activities. Finally, a number of recent applications and extensions of the NAMEA in the Netherlands are described.
Introduction
Since 1994, the standard national accounts publication in the Netherlands (CBS, 1998) has contained not only the conventional economic accounts and indicators, but also: (1) an integrated system of environmental and economic accounts, indicated as the national accounting matrix including environmental accounts (NAMEA); and (2) an integrated system of labour accounts, economic accounts and income distribution accounts, better known as a social accounting matrix (SAM); cf. Chapter XX of the 1993 SNA (United Nations et al., 1993) .
The Dutch NAMEA-system yields consistent estimates for all conventional economic aggregates as well as for five summary environmental indicators. More importantly, this system enables a comparison between the contribution of all economic activities to conventional policy goals (GDP, exports, employment, etc.) and their contribution to major environmental problems (greenhouse effect, ozone layer depletion, acidification, etc.).
Following the NAMEA's conceptual design by Keuning (1993) , in co-operation with others, the first 'pilot' NAMEA for the Netherlands was compiled in 1993. This pilot greatly benefited from the work carried out on environmental indicators at the Ministry of the Environment (Adriaanse, 1993) . Subsequently, the Dutch National Accounts Advisory Committee, a sub-committee of the Central Statistical Committee that decides upon the CBS work programme, advised a regular compilation of this framework. Since 1994, the National Accounts Department and the Environment Statistics Department at the CBS jointly compile a NAMEA every year. At present, the NAMEA becomes available approximately two-and-a-half years after the reference year. Each NAMEA is fully consistent with the national accounts for the same year.
The first release of this new system was the subject of an 'Economics Focus' in The Economist (1993) ; it also made it to the front page of a leading Dutch morning paper, under the title 'Importance agriculture outweighed by environmental damage by this sector' (De Volkskrant, 1993) . Although this head-line did not do full justice to the nuances in the press release by Statistics Netherlands, it provides an indication of the kind of messages that can be conveyed by the NAMEA. Partly as a consequence of this type of information, stringent measures to reduce the phosphorus and nitrogen emissions by factory farms have recently been approved by the Dutch Parliament. Besides, a recent report by the World Resources Institute signalises that the summary environmental indicators, combined with information on the relative contribution of each industry, have played a stimulating role in reaching voluntary agreements between the Dutch government and industry representatives on a significant reduction of toxic emissions (Hammond et al., 1995) .
At present, a consistent time-series of NAMEAs is available for the years 1986-1992 and another one for the years . CBS (1996a discusses sources and methods at some length; see also . These NAMEAs cover the depletion of two types of natural resources-crude oil and natural gas -as well as six types of environmental degradation, i.e. the greenhouse effect, ozone layer depletion, acidification, eutrophication, waste and waste water. Each of these problems are monitored with the help of a single summary indicator. All problems concerned have also been identified in the National Environment Policy Plans (Netherlands Ministry of Housing, 1989 , as approved by the Dutch Parliament. Thus, the NAMEA generates consistent summary indicators for those environmental problems which are considered most pressing at the political level. This is discussed in Section 2.
2. An aggregate NAMEA 1 In the Netherlands' NAMEA, a standard national accounting matrix is extended by two accounts describing the environment (Tables 1a and 1b) which include a  substances account (account 11, Tables 1a and 1b) and an account for environmental themes, local, national as well as global (account 12) . These accounts present information on environmental facts, and are thus expressed in physical units 2 . Both the pollution generated by economic activities and the accumulation of hazardous agents in the Dutch environment are incorporated in these supplementary accounts. The accumulation is equal to the domestic generation of pollutants, minus their absorption by environmental cleansing (e.g. waste water treatment) and minus the balance of trans-boundary pollutant flows to and from other countries.
Accounts 1-10 contain a summary of the transactions in the regular national accounting matrix. Transactions which are relevant to the environment are shown separately. For instance, account 2a isolates the consumption of environmental services (e.g. the extra costs of cars fitted with catalytic converters) from the consumption of other goods and services. The NAMEA fulfils all requirements of matrix accounting, as set out in Section XX.B of the 1993 System of National Accounts (United Nations et al., 1993) ; this means, for instance, that receipts are reflected in the rows and outlays in the columns. Most of the accounts contain a balancing item in the column, defined as the difference between total receipts in the row and the total outlays in the column. These balancing items ensure that row and column totals are the same for each account, which in turn guarantees the consistency of the entire accounting system. Of course, currency units and physical units are not added up. Tables 1a and 1b presents the 1994 aggregate NAMEA for the Netherlands. The rest of this section gives a concise description of the entries in this table.
The first row and column contain the goods and services account. Intermediate and final use are presented in the row, while total domestic and foreign supply are presented in the column. Taxes, less subsidies, on products are recorded in a separate tax account (account 8), which is classified by tax type. In the most detailed NAMEA, six kinds of environmental levies are distinguished. The environmental product tax (cell 8a, 1b) concerns the energy tax, which has been introduced to curtail CO 2 -emissions.
The supply and use of environmental cleansing services is reflected separately, in account 1a. Two types of environmental cleansing are distinguished in the NAMEA: internal and external environmental cleansing. External cleansing services are sold to other economic activities (intermediate consumption), to the government and to households (private consumption). These services, such as the collection and incineration of waste, are also incorporated in the standard national a CFCs and halons in 1000 kg wastewater in 1000 inhabitant-equivalents (1000 i.e.), gas and oil in in petojules (p.j.). Other substances in mln kg. accounts. Internal cleansing services (e.g. the maintenance of filters), though, are produced by the same activity that uses it. As a result, the standard accounts do not separately record this output, and treat the concomitant cost items as an indistinguishable part of the production costs of the industry concerned. In the NAMEA, however, this internally used output and its costs are singled out, in order to enable a computation of the total financial burden of industries on behalf of the environment. Hence, both production and intermediate consumption are higher in the NAMEA than in the standard national accounts. Net domestic product (NDP) and the other balancing items, though, are not affected.
In the second account, household consumption expenditures (submatrix 1,2) are allocated to consumption purposes (vector 2,5). These purposes are more homogeneous with respect to their environmental impact-in this aggregate table shown for total consumption only, in vector (2,11)-than the general product groups distinguished in the first account. For instance, consumer goods purchased in order to protect the environment are presented separately, in account 2a. Pollution generated by the government is connected to the production, and not the consumption, of government services in the NAMEA.
The third account shows the production of goods and services in the row, and the intermediate inputs and value added in the column. The row also records the output (quantity) of pollutants, as by-products of the production activities concerned (vector 3,11). In the column, other taxes on production are recorded in the separate tax account (vector 8,3). The detailed NAMEAs thus reveal which types of (environmental) taxes and subsidies are paid, respectively received by which industry. Vector (11,3) contains the environmentally relevant, non-monetary inputs by industry. Examples of these inputs are: natural resources (cf. cells 11l,3 and 11m,3) and waste processed in incineration plants. In the future, vector (11,3) will also incorporate the re-cycling of waste.
The fourth row in the NAMEA shows incomes generated by national production factors, in domestic industries or abroad. In the column of this account, these incomes are allocated to the institutional sectors in the economy (financial and non-financial corporations, households and the government) and to the rest of the world. The fifth account presents the (re-)distribution of income and its use for consumption and saving. Note that most of the environmental taxes are in fact paid by households as general waste disposal charges (cell 8a,5), and are thus not related to either the purchase of specific products (cell 8a,1b) or production processes (cell 8a,3).
In the sixth account, savings and the balance of capital transfers are converted into capital formation. The balancing item is net lending or net borrowing (cell 7,6). Vector (6,11) records domestic environmental changes which are not due to current consumption or production. This refers to additions to proven reserves of natural resources, the leakage of pollutants (particularly methane) from waste dumps, etc. The seventh account presents the financial balances of the total economy and of the rest of the world. By definition, these balances add up to zero, which explains the absence of an (empty) column 7. The eighth account shows all the taxes, classified by the type of tax and by incidence.
Accounts nine and ten present the current and capital transactions with the rest of the world. This refers not only to the trade in goods and services (imports in the rows and exports in the columns), but also to trans-boundary flows of pollution; cf. vectors (9,11) and (11,9). Unfortunately, data on waste flows to and from abroad are still lacking. Account 9 demonstrates that the Netherlands created a distinct trade surplus for goods and services, and as well as for pollutants (except SO 2 ).
In columns 11a -11k, the origin of 11 types of pollution is registered. Emissions come from production (vector 3,11), consumption (vector 2,11), other domestic sources (vector 6,11) and from the rest of the world (vector 9,11). Rows 11a-11k record the absorption of pollutants, in the production of environmental cleansing services (vector 11,3) and by the rest of the world (vector 11,9). The resulting national environmental pressure by substance is shown as the row total of sub-matrix (11, 12); cf. the first column. A similar procedure is followed for natural resources, as shown in accounts 11l and 11m. In this case, a negative balancing item reflects a net depletion (vector 11l-11m,12) .
The environmental themes in account 12-greenhouse effect, ozone layer depletion, acidification, eutrophication, waste, waste water and natural resource depletion -reflect major environmental problems in the Netherlands. The column totals of account 12 are converted into theme-related units in the interior of submatrix (11, 12) , in order to enable an aggregation over substances in columns 12a-12g. The weight of each substance reflects its potential contribution to the environmental problem concerned. For instance, N 2 O, CH 4 , and CFCs and halons are converted into (CO 2 -equivalent) global warming potential units by a multiplication with such weights, which are 311, 21 and 5.34 respectively (compare column 12a with column 12). This yields a total of 227,970 global warming potential units in column 12a. These aggregation methods have been accepted by the Dutch Parliament and are for the major part based on international research on the effects of different substances on environmental quality (Adriaanse, 1993) . The conversion of the substance units, as given in the heading of account 11, into the corresponding theme-related stress equivalents can be found in, e.g. De Haan and Keuning, 1996. This method yields a limited number of physical environmental indicators, shown in vector (12,6). The aggregate NAMEA in Tables 1a and 1b thus presents the inter-relationship between macro-indicators for the economy (NDP, net saving, current external balance) and the environment (environmental theme indicators). These indicators are conceptually and numerically consistent. As a consequence, if a time-series of NAMEAs is available, directly comparable growth rates for the economy and the environment can be computed. In turn, a comparison of those growth rates yields a useful insight into changes in average eco-efficiency of the economy. Besides, underlying this table, a much more detailed information system on the environment-economy interactions is available. This is illustrated in Section 3. Table 2 compares the contributions to environmental problems of several economic activities with their share in GDP, employment and consumption. In this way, a more balanced view is obtained of the economic meaning of these activities. Note that only the direct contributions to environmental themes are registered in Table 2 , i.e. the pollution elsewhere in the production chain is not taken into account (cf. Table 3 for a review of cumulative pollution).
Who contributes to what?
The domestic emission sources consist of three groups: household consumption expenditure, production and other domestic sources. As said above, the latter relates to the leakage from waste dumps. Not surprisingly, most pollution is caused by production. More than a third of the problem originates from household consumption in the case of waste only.
Concerning the household consumption purposes, the contribution of own transport to most environmental problems (far) exceeds its expenditure share 3 . In particular, the bulk of the acidification caused by consumers is due to the exhaust fumes of private cars and motor-cycles. On the other hand, this consumption purpose causes relatively little waste (car wrecks, worn out tires and oil residues).
Production activities account for the larger part of environmental pressures in the Netherlands. The differences by industry are quite striking. For instance, agriculture, hunting, forestry and fishing together contribute much more to most of the pressure indicators (8 -80%) than to GDP (4%). Their paramount influence on the eutrophication problem is mainly due to the use of manure and fertilisers.
Not surprisingly, manufacturing activities contribute a relatively high share with respect to all themes, except eutrophication. The chemical industry, for instance, creates 3% of GDP and 1% of employment, but it is responsible for 20% of the (production-related) greenhouse effect, 14% of the waste and 15% of the ozone layer depletion. The food, beverage and tobacco industry has a high share in the waste generated by production activities (15%), while the petroleum industry causes relatively much acidification. The acidifying as well as greenhouse gas emissions by 'other' manufacturing activities are fairly modest.
Public utilities account for a quarter of the greenhouse effect due to production; this mainly concerns electricity generation. Construction activities yield 6% of GDP, but cause 27% of the emissions, by production activities, of ozone layer depleting substances and 25% of the waste. Transport and storage services cause fairly much acidification.
With regard to environmental cleansing and sanitary services, Table 2 shows their emissions of eutrophicating substances and waste, but of course not their absorption of these substances. Other services, including commercial services, financial services, government etc., contribute a much larger share to GDP (60%) and employment (63%) than to all major environmental problems in the Netherlands. The figures in this table do not completely cover the environmental issues. For instance, mining and quarrying contribute relatively little to the themes registered in the present NAMEA, but may harm biodiversity if the drilling is carried out in a vulnerable nature reserve. Moreover, air transport emissions are limited to those caused during domestic take-offs and landings (by all airlines), in accordance with the so-called IPCC conventions. However, that treatment largely underestimates the global emissions by this industry. It is also not consistent with the national accounts, which estimate total value added of domestic airlines and thus future NAMEAs should estimate total emissions by the domestic fleet. A similar deficiency concerns the present emission data for fishing and sea transport.
As noted above, the (final) demand for goods and services also causes pollution through the intermediate inputs into the production of these goods and services. The matrix format of the NAMEA enables the calculation of total, cumulative emissions per product group. This is the subject of Section 4.
Cumulative pollution per economic activity
This section presents the results of an input-output analysis of cumulative environmental pressures per production activity (Keuning and De Haan (1997) ). This means that, for example, the pollution caused by agriculture is now partly attributed to the (final) demand for processed food, in accordance with the share of agricultural products that is supplied as intermediate inputs to the food processing industry. In the analysis, it has been assumed that the emissions 'embodied' in imports are equal to those in domestic goods and services classified in the same product group. The results are presented in Table 3 below. This table shows the cumulated pollution for each producing activity caused by one unit of final demand, relative to the average cumulative pollution for all producers together caused by one unit of final demand. In the last column of this table, results of a similar calculation for total labour input are shown. For instance, total employment generated per unit of final demand for business services is more than six times the national average.
It is interesting to compare the results in Table 3 with the direct contributions from economic activities to pollution, shown in the previous table. From Table 2 , comparable (albeit less detailed) results can be obtained by dividing the percentage contribution to each environmental theme by the percentage contribution of the same production activity to GDP. This yields a direct contribution of agriculture, hunting and forestry to eutrophication, for example, which is almost 22 times higher than its GDP contribution. With all backward linkages taken into account, this ratio drops to a little over 14 (Table 3) . A similar result can be seen when looking at the direct and cumulative contributions to the greenhouse effect of public utilities, relative to its contribution to GDP. The ratio in this case drops from 14 times the national average for the direct contribution to less than five times the average for its 'total' contribution. On the other hand, product categories that use intermediate goods from heavily polluting activities, have an increasing ratio. This is very clear for food, beverages and tobacco; the direct contribution to the eutrophication theme, relative to its contribution to GDP, is less than 1, which implies a below-average direct pollution. However, this ratio increases to almost 15 when all backward linkages are taken into account.
All in all, the following economic activities contribute most to the respective themes per guilder of final demand: the chemical industry (greenhouse effect), construction (ozone layer depletion, waste), and the food products, beverages and tobacco industry (acidification, eutrophication). The food products, beverages and tobacco industry even ends up in the top three polluters for all environmental themes, when all backward linkages are incorporated.
When looking at the cumulative labour input, it is obvious that a guilder of final demand for services generates the most employment. For instance, health care and social work combine a high employment coefficient (3.65) with low pollution coefficients (practically all below the national average).
Applications of the NAMEA in the Netherlands
The NAMEA is a multi-purpose information system. Firstly, it serves to generate joint accounts and summary indicators for the environment and the economy. The simultaneous release of economic and environmental aggregate figures has already increased public awareness that economic development cannot be judged from GDP volume change only 4 . For instance, a newspaper article reviewed the CBS publication 'The Dutch Economy' and stated: 'This study auspiciously starts with a series of core indicators which includes, apart from the well-known macro-economic figures, statistics that co-determine the measurement of welfare: income inequality, educational level of the population, criminality, life expectancy and environmental pressure. In particular with the series of data on emissions that contribute to the greenhouse effect, ozone layer depletion, acidification, eutrophication and the increase of waste dumps, the CBS provides an important contribution … ' (Parool, 1995) .
In the first pilot NAMEA, the summary indicators for five major environmental problems were confronted with norms set for these problems for the year 2000 . These norms had been endorsed by the Dutch Parliament. Subsequently, the five theme indicators were aggregated into a single environmental 'core' policy indicator by using the distance to the norm as a weight for each theme. This procedure acknowledges that essentially the gravity of each environmental problem can only be determined as the outcome of a political process. This is in accordance with modern ideas on sustainable development, which attach a crucial role to society's attitude toward risks (Netherlands Scientific Council for Government Policy, 1994) . At the same time, however, the NAMEA's themes and the possibility to set norms for these themes provide the politicians an instrument to quantify their choices; refer also to Adriaanse (1993) .
In the present NAMEAs, however, this aggregation into a single indicator has been abandoned. The National Accounts Advisory Committee was not in favour of a combination of statistics and policy norms in an official CBS-publication. The aggregation procedure was also criticised by Alfieri and Bartelmus (1995) , because it would give equal a-priori significance to each of the themes. Of course, this depends on the way the norms are set. Their criticism does not hold if the government sets more severe norms for more serious problems. The experience with the zero-norm for ozone layer depletion may serve as an illustration of this mechanism.
In addition to a joint monitoring of economic and environmental trends, the NAMEA serves an analytical purpose. For example, Section 4 presented the cumulative ecological effects per guilder of final demand. Besides, with the help of a NAMEA time-series, changes in emissions (by industry) can be decomposed into: (a) output growth effects; (b) demand composition shift effects; and (c) eco-efficiency change effects. In addition, a recent government-commissioned study (Slob et al., 1996) used the NAMEA time-series to analyse the interaction between trends in consumption patterns and in environmental pressures. Further, the NAMEA has been used in a linear programming model that produced a very rough and preliminary, yet consistent estimate for a environmentally sustainable national income (De Boer et al., 1994) . In that model, the consequences of reducing pollution levels to the norms set by the Dutch Parliament have been estimated, in a situation without technological change 5 . Bearing in mind this rather unrealistic assumption, it did not come as a surprise that the required 'optimal' reduction in economic activity was enormous and very unevenly distributed by industry.
De Haan (1996) has connected the NAMEA with a data base on estimated costs and emission reductions of a range of potential energy saving measures by industry in the Netherlands. Subsequently, he used the NAMEA-inverse to estimate, not only the direct costs and emission reductions of energy saving measures in the industries applying these measures, but also the concomitant benefits and emission changes in the rest of the economy (e.g. with the suppliers of the energy saving devices). Assuming that the most efficient energy saving measures are applied first, he found that up to a certain level of CO 2 -emission reductions, monetary benefits would exceed monetary costs for the economy as a whole. After that level, overall economic costs would rise steeply and moreover the total emission reductions would be much smaller than the direct emission reductions. The main reason for these findings is that the production of energy saving devices also causes CO 2 -emissions, which gets an increasing weight once the most efficient energy saving measures have already been implemented. At a certain stage, these indirect emission increases would even surpass the direct emission reductions, so that the overall environmental effect would become negative.
Another use of the NAMEA to date has been as a basic data framework in a study that has analysed sustainable economic development scenarios for the Netherlands until the year 2030 (Verbruggen et al., 1996; Dellink et al., 1997) . Using economic forecasts from a long-term economic development scenario without environmental indicators, four scenarios have been simulated with a NAMEAbased linear programming model: (1) 'strong together'; (2) 'strong alone'; (3) 'negotiated sustainability'; and (4) 'weak sustainability' 6 . The main differences between these scenarios concern: (a) the degree to which substitution among environmental, physical and human capital is allowed (Serageldin and Steer, 1994) ; and (b) the assumptions regarding the direction and the speed of technical progress. The first two scenarios are identical but for the assumption whether or not the rest of the world has a similar strong preference for sustainability. Remarkably, in each of the scenarios, it appeared feasible to reconcile sustainability with continued (albeit limited) GDP volume growth.
Recently, the NAMEA was extensively discussed in a letter of the Netherlands' Minister of Economic Affairs, also on behalf of the Minister of the Environment, to the Parliament (Tweede Kamer, 1996) . The Ministers promised that the mediumterm economic outlook of the government ' … will deal more systematically than in the past with environmental indicators as well as economic developments (such as economic growth and employment) ' (Tweede Kamer, 1996) . Meanwhile, this has been carried out in the so-called 'economic outlook for the next cabinet period' (CPB, 1997), the model-based policy document that served as a major economic guideline to political parties preparing their programme for the 1998 general elections. The NAMEA may have acted as a catalyst in incorporating environmental concerns in the standard macro-economic government models.
In addition to scenario analyses, NAMEA-based models can be used for calculating, e.g. the effects of a shift in tax incidence, from labour to energy use, say, on the environmental and economic indicators in the system. Finally, Statistics Netherlands has recently started a research project that investigates whether more reliable early estimates for aggregate environmental indicators can be obtained with the help of the NAMEA-framework. These and other future extensions are discussed in the next section.
Future extensions of NAMEA
At present, the further development of the NAMEA in the Netherlands focuses on three aspects: (1) increasing its timeliness; (2) increasing its level of detail and the number of environmental themes; and (3) integration with other accounting frameworks, in order to arrive at a comprehensive information system of environmental, economic and socio-demographic accounts.
It is obvious that the NAMEA's policy relevance depends to a large extent on its timeliness. Whereas, thus far the Dutch NAMEAs are available after two-and-ahalf years, the CBS currently investigates the feasibility of compiling preliminary NAMEAs for air emissions within 7 months after the reference year. These NAMEAs will then be estimated by combining: (a) the structure of the most recent definitive NAMEA; (b) economic estimates from the preliminary national accounts; (c) early environmental data, if available; and (d) some fixed coefficient assumptions. In this way, it is expected that the reliability of the early environmental indicators will improve, as at present these indicators are based on just part (c) above. An essential precondition to the estimation of these timely NAMEAs is the compilation of energy use balances that are consistent with the national accounts. These energy use balances are an important data source for the preliminary CO 2 -emission estimates.
A second project deals with the estimation of more detailed NAMEAs, in order to arrive at more homogeneous 'pollution clusters'. For example, the high energy intensity of fertiliser production is not revealed in the present NAMEAs because this activity forms part of the chemical industry. Obviously, modelling and policy analyses will also benefit from the availability of larger NAMEAs. Particularly, studies on the so-called de-materialisation of the economy call for fairly detailed information. Because of the past experience in integrating data from different sources, it has now become easier to fill in the NAMEA.
Three more projects deal with broadening the NAMEA's scope. Presently, not all themes from the national Environmental Policy Plans are captured by the NAMEA, partly because of the lack of data and partly because of conceptual problems. Recently, however, De Haan (1997) incorporated water accounts in the NAMEA. These water accounts are not restricted to water extraction, but also register the emissions to water of nutrients, biological oxygen demand, heavy metals, etc. In this way, a better view is obtained of water quality, which evidently plays a major role in the potential use of this resource. Unfortunately, the survey (CBS, 1994 ) that provides the basic data for linking water use to economic activities just covers mining, manufacturing, electricity production and households, and is held only once every five years.
A second project that serves to obtain a more complete picture deals with the dispersion of toxic substances. Here, the great number of substances poses a problem, especially because they should also be aggregated to one or a few 'themes'. Otherwise, it is impossible to communicate the results to the policy-makers or to the general public. To solve this dilemma, Gorree (1997) proposes two indicators to describe the emission of toxic substances. Both indicators are independent of policy goals, which is an important advantage. The first indicator weighs toxic substances by their impact on the ecological system and is fairly easy to calculate. The second indicator weighs the toxic substances by their impact on human beings. Further research is needed before it can be decided which indicator is most suitable. The methodologies proposed by Gorree can also be applied to improve the NAMEA's waste and waste water indicators. Thus far, these indicators only reflect the quantity of waste, without taking into account that not every kilogram has the same environmental impact.
Thirdly, research is being carried out to make the environmental expenditures more explicit in the NAMEA. In the current revision of the National Accounts, the (external) environmental cleansing services that are still registered in the account for government expenditures, will be allocated to environmental cleansing services. This will lead to a sharp increase in the production value of this activity. Another project deals with internal environmental cleansing services. These are services that take place within production units and are not explicitly paid for by these units. It is studied what costs these production units make, in connection to expenditures for the environment. These costs are subdivided in three groups, namely the purchase of intermediate goods and services, wages and salaries, and investment in environment-related projects. This will in the future provide a good indication on the actual costs that production units make for the environment.
Another theme that should be added to the NAMEA concerns the use of space. In countries with a high population density, i.e. the Netherlands, such an extension is of particular importance. In this regard, a recent study on the demand and supply of commercial land use in the Netherlands (NEI, 1996) may prove to be useful. This study contains a regional breakdown of the components that determine the pressure on land use. This study will be juxtaposed with the industry distribution as it appears from the regional accounts, and with the overall (less detailed) CBS land use statistics. In addition, an intensive user of the present NAMEAs has already made some experimental estimates on this theme (Verbruggen et al., 1996) .
Finally, the heart of the policy debate gradually shifts towards the interrelations between environmental, economic and social issues. In the Netherlands, the NAMEA and a SAM have already been integrated into a so-called social accounting matrix including environmental accounts (SAMEA) (Keuning and Timmerman (1995) , Keuning and De Haan (1997) ). This study has demonstrated, for instance, that women and highly educated men are typically employed in industries which burden the environment less than the industries in which most lower educated men are working. Such a finding evidently has a bearing on the expected distributional consequences of more stringent environmental policies. Similarly, it appears that the (direct) contribution of the old-aged to the environmental problems caused by household consumption surpasses their population share. The opposite applies to households that mainly depend on other transfer income (unemployment benefits, etc.).
The current strategic plan of Statistics Netherlands mentions: 'An environmental satellite module [NAMEA] has been developed to describe various environmental aspects in relation to the description of the economic process … This approach … will be continued in the future. An important stimulus is the development of 'SESAME': a 'System of Economic and Social Accounting Matrices and Extensions'. This … multi-dimensional accounting system enables an integrated description of most economic, social and ecological phenomena. Its coherence allows data relations to be produced which may underwrite … policy measures involving these phenomena. ' (CBS, 1996b) . The SESAME-approach is set out in Keuning (1996) while a summary can be found in Keuning (1997) and in a recent accounting Handbook of the United Nations (1998).
Conclusions
Approximately 5 years after its initial design, the compilation of NAMEAs has been institutionalised as a regular part of Statistics Netherlands' work programme. It is increasingly used for modelling and policy analysis in the Netherlands. For instance, the official economic forecasting agency has recently taken into account NAMEA's core environmental indicators in its medium-term economic outlook. In this outlook, the expected contributions to economic and environmental objectives have also been juxtaposed by industry.
At present, research is going on in three areas: (1) increasing the NAMEA's timeliness (objective: publication of a NAMEA for air emissions within seven months after the reference year); (2) expanding the NAMEA's level of detail and scope (incorporating water use, the dispersion of toxic substances and the use of space); and (3) incorporating the NAMEA into a comprehensive information system of environmental, economic and social accounts.
The Netherlands' Minister of Economic Affairs, in his recent letter to Parliament, reports on this as follows: 'At the macro-level … (national) income cannot be regarded as equivalent to (national) welfare. Developments in welfare are determined by many factors: not only the development of the national income, but also changes in available environmental functions, the distribution of income, employment and health. It is therefore important to have information systems at our disposal that yield an integrated picture of the connections between various aspects of welfare. Statistics Netherlands has already started setting up an integrated information system in the form of environmental accounts (NAMEA) and labour accounts (SAM) linked to the national accounts. This should finally result in an extensive SESAME.' (Tweede Kamer, 1996) .
